Intracellular factors, but not virus receptor levels, influence the age-related outcome of DHBV infection of ducks.
Previous serological studies of experimental infection with duck hepatitis B virus (DHBV) have shown that the outcome of infection depends largely on the age of the duck at the time of inoculation. To examine the hypothesis that decreased susceptibility with increased age might be due to the loss of the virus receptor on hepatocyte membranes in adult ducks, we performed receptor binding studies using intact serum-derived DHBV virions and purified liver plasma membranes from both young ducklings and adult ducks. These studies showed that (1) DHBV was able to bind specifically to duck liver plasma membranes but not to internal membranes; (2) this binding could be inhibited by a monoclonal antibody to DHBV preS, a corresponding region in hepatitis B virus that binds to human hepatocytes; and (3) there was no significant difference in the receptor binding ability between plasma membranes from ducklings and from adult ducks. Since hepatocytes in the neonatal ducks are actively dividing, in contrast to the situation in adult ducks, we examined the effect of partial hepatectomy on DHBV-carrier ducks. A sharp increase was noted in the level of DHBV in the serum after partial hepatectomy suggesting that DHBV replication was enhanced in dividing hepatocytes. Thus the age-related difference in susceptibility of ducks to DHBV infection is not due to loss of the receptor but may be related to an intracellular event associated with cell division.